GABAA overactivation potentiates the effects of NMDA blockade during the brain growth spurt in eliciting locomotor hyperactivity in juvenile mice.
Both NMDA receptor blockade and GABAA receptor overactivation during the brain growth spurt may contribute to the hyperactivity phenotype reminiscent of attention-deficit/hyperactivity disorder. Here, we evaluated the effects of exposure to MK801 (a NMDA antagonist) and/or to muscimol (a GABAA agonist) during the brain growth spurt on locomotor activity of juvenile Swiss mice. This study was carried out in two separate experiments. In the first experiment, pups received a single i.p. injection of either saline solution (SAL), MK801 (MK, 0.1, 0.3 or 0.5 mg/kg) or muscimol (MU, 0.02, 0.1 or 0.5 mg/kg) at the second postnatal day (PND2), and PNDs 4, 6 and 8. In the second experiment, we investigated the effects of a combined injection of MK (0.1 mg/kg) and MU (doses: 0.02, 0.1 or 0.5 mg/kg) following the same injection schedule of the first experiment. In both experiments, locomotor activity was assessed for 15 min at PND25. While MK promoted a dose-dependent increase in locomotor activity, exposure to MU failed to elicit significant effects. The combined exposure to the highest dose of MU and the lowest dose of MK induced marked hyperactivity. Moreover, the combination of the low dose of MK and the high dose of MU resulted in a reduced activity in the center of the open field, suggesting an increased anxiety-like behavior. These findings suggest that, during the brain growth spurt, the blockade of NMDA receptors induces juvenile locomotor hyperactivity whereas hyperactivation of GABAA receptors does not. However, GABAA overactivation during this period potentiates the effects of NMDA blockade in inducing locomotor hyperactivity.